Introduction
French Guiana is the French overseas territory where the HIV epidemic is most preoccupying. HIV prevalence among pregnant women is 1.5%. AIDS incidence is 10 times greater than in metropolitan France. Disseminated histoplasmosis is one of the most frequent opportunistic infections due to HIV in French Guiana, and is the first AIDS defining illness with an incidence rate of 1.5 per 100 person-years [1] . Furthermore, disseminated histoplasmosis is the first causes of AIDS-related death in French Guiana [2] .
It generally occurs when a patient's CD4+ T lymphocyte count is less than 100 cells/mm 3 . Without treatment, this disseminated disease has a rapidly fatal course.
In French Guiana, clinicians in the region usually assumed that disseminated histoplasmosis was a relapse of a past infection consecutive to the decline of cellular immunity [3] . However, a recent study has shown that a major part of the histoplasmosis incidence temporal fluctuations could be explained by climatic factors and thus postulated that disseminated histoplasmosis cases could be in a large proportion due to new infections [4] . The description of the seasonal pattern of histoplasmosis could potentially give both valuable information for clinicians and help to test the new contamination hypothesis in this area. Furthermore, the seasonality of histoplasmosis was never studied in French Guiana. In this perspective, we aimed in the present study to determine the relation between first disseminated histoplasmosis events and seasonality in a cohort of HIV-infected patients in French Guiana.
Patients and Methods
French Guiana is a large French overseas territory with a surface of 83,534 km². Its latitude ranges from 2°C to 5°C and its longitude from 51°C to 54°C. The hygrometry rate is about 90%. The mean temperature is 27°C and the precipitation is heavy in particular during the rainy season. There are four main seasons: The Long dry season (LDS) from July to November, the Short wet season (SWS) from December to February, the Short dry season (SDS) in March and the long wet season (LWS) from April to June.
Monthly first cases of disseminated histoplasmosis in HIV-infected patients followed at the Cayenne General Hospital between 1 st January 1992 and 31 th December 2007 were obtained from the French Hospital Database for HIV (FHDH). The FHDH is an ongoing prospective observational nationwide, hospital based cohort to which patients have been continuously recruited in 62 hospitals since 1992. The only FHDH inclusion criteria are HIV type 1 or 2 infection and written informed consent. Data are collected prospectively by trained research assistants using standardized forms. Clinical events are coded using the International Statistical Classification of Diseases, 10 th Revision. Demographic data are recorded at inclusion. A follow-up form is completed at least every 6 months or at each visit or hospital admission Abstract Background: In French Guiana, a recent study has shown that a major part of the histoplasmosis incidence temporal fluctuations could be explained by climatic factors and thus postulated that disseminated histoplasmosis cases could be in a large proportion due to new infections. The description of the seasonal pattern of histoplasmosis could potentially help to test this new hypothesis.
Patients and methods:
A study using prospective data from the French Hospital Database for HIV was conducted in order to determine seasonal variations of the incidence of first cases of disseminated histoplasmosis in HIV persons in Cayenne, French Guiana. Single failure Cox proportional hazards models were used.
Results:
After adjusting for CD4 counts and antiretroviral treatment, the incidence of disseminated histoplasmosis was significantly higher during the Short Wet Season-Long Dry Season than during the Short Dry Season-Long Wet Season (Adjusted Hazard ratio 1.7 (1.1-2.5), P= 0.01).
Conclusion:
This result gives both valuable epidemiologic information to clinicians and a supplementary argument in favour of the hypothesis that an important proportion of cases were due to recent exposure. Therefore, the use of a primary prophylaxis must be discussed in French Guiana.
during which a new illness is diagnosed, a new treatment is prescribed, or a noteworthy change in biological markers is noted. Patient identity is encrypted before the data are sent to the Ministry of Health and the Institut National de la Recherche Médicale, which centralizes data from COREVIHs (Regional Coordination of the fight against HIV) throughout France. This data collection is approved by the Commission Nationale Informatique ET Libertés.
A confirmed case of disseminated histoplasmosis was defined by an identification of Histoplasma capsulatum var. capsulatum in tissues or fluids (direct either microscopic examination of May-GrunwaldGiemsa-stained smears or fungal culture or histo-pathological examination).
For each season, cumulated number of monthly new cases was computed. Single failure Cox proportional hazards models were used to evaluate the crude and CD4 and antiretroviral treatment adjusted relationship between first disseminated histoplasmosis failure and the two main periods of cases occurrence (LDS -SWS versus SDS -LWS). The 9.0 version of the STATA software was used to conduct all statistical analyses.
Results
A total of 2275 subjects were followed for a total of 9202 years. The median follow up time was 2.8 years. There were 204 single failure events. The incidence rate was 1.07 per 100 person years during the SDS -LWS and 1.77 per 100 person-years during the LDS -SWS. The seasonal distribution of cases is shown in figure 1 . First disseminated histoplasmosis event survival curves in HIV-infected patients for LDS-SWS and SDS-LWS are shown in figure 2. After adjusting for CD4 counts and antiretroviral treatment, the incidence of disseminated histoplasmosis was still significantly higher during the SWS -LDS than during the SDS -LWS (Adjusted Hazard ratio 1.7 (1.1-2.5), P = 0.01).
Conclusions
This is the first study to describe the seasonal pattern of histoplasmosis in French Guiana. We here show evidence that histoplasmosis incidence in HIV patients was strongly related to seasonal cycles with a significantly higher incidence during the long dry and short wet seasons than during the long wet and short dry seasons.
In HIV patients, during the SWS and LDS, there is a greater risk of disseminated histoplasmosis than during the SDS and LWS.
In a previous study describing the correlation between climatic factors and histoplasmosis incidence [4] , one of the hypotheses raised to explain this correlation was that the climate influences the level of immunodepression and so produces reactivation in particular conditions. Thus, many recent studies have emphasized the role of vitamin D, mainly obtained from sun exposure, in the susceptibility to respiratory infections and immune system regulation [5] . However, here, this hypothesis seems unlikely because of the contamination peak occurred during the dry season (the sunniest one). The role of ultraviolet-mediated immunosuppression is another theoretical possibility but the seasonal pattern was not affected by adjustment on CD4 count.
The second, and, in our view, most plausible hypothesis was that cases were largely due to new infections instead of reactivation. In this situation, climatic factors could favour ideal conditions for the development of mold and its subsequent dispersion, thereby increasing the risk of exogenous exposure. In French Guiana, most human activities are practiced during the dry season and therefore are conducive to greater exposition to histoplasmosis molds. Furthermore, the role of the dry season as an activator of the development/aerial dispersion of mold is plausible [6] [7] [8] [9] .
Our results have several limitations. First, a bias consecutive to the fact that seasonality was assessed by date of diagnosis rather than date of onset of symptoms could not be excluded in this analysis. Furthermore, patients who were first diagnosed with HIV infection when they presented with histoplasmosis could also not be included in our time-dependent statistical analyses.
However, the observed well marked seasonality is in favour of the hypothesis that in endemic areas as French Guiana, HIV-associated disseminated histoplasmosis is mainly due to recent infections rather than reactivations as postulated elsewhere [4] . As recommended by the current American guidelines [10] , this is therefore a supplementary argument for using primary prophylaxis in French Guiana. 
